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The gases from the furnace, consisting largely of chlorine with possibly some hydrochloric acid, were conducted to scrubbing towers, where they came in contact with the ferrous chloride solution from the precipitating tanks, and the ferrous chloride reconverted to the ferric chloride.
The Doetsch process was used both for raw and roasted ore. When roasted, the roasting was performed in heaps of truncated pyramidal form, 10 ft. high, with a base 20X26.5 ft. for those containing 800 tons, and 30X26.6 ft. for those containing 1200 tons.
At the bottom of the heaps, one transverse and three longitudinal flues, about 20 in. square, were formed by the larger blocks of mineral. Those were the firing passages, and communicated with vertical chimneys, of which there were two in the 800-ton, and three in the 1200-ton heaps. The mass of the heaps was made of lumps a little above nut size. Salt was added in the proporiton of 14 tons to 800 tons of pyrites ore. When the fire was started with a little wood, it was kept up by the heat of the burning sulphur. It was essential that no rich ore was included, as, on account of the action of kernel roasting, lumps of rich sulphide of copper were formed which could not subsequently be dissolved. Some of the roasted ore was at times mixed with the unroasted ore, for the extraction of the copper with the ferric chloride solution. The reactions between the salt and ferrous and ferric sulphates in the heaps may be expressed as follows*
=Pe208+2NaaSO4+4CL
The chlorine liberated, acting on the iron and copper sulphides, produces ferric and cxipric chlorides. There are therefore present, FeS04, Fe2(SO4)3, CuS04, FeQ3, and CuCl2, with an excess of salt, which changes the ferric sulphate into the ferric chloride.
An interesting modification of the Doetsch process was for some time carried out on a very extensive scale at Naya, close to Rio Tinto. In this method, the heaps, made in the ordinary way, as soon as they began to give off sulphurous fumes, were covered up with a fresh quantity of mineral, partly raw, and partly roasted, to which 2 to 3 per cent, of salt and a similar proportion of manganese dioxide has been added. The whole was formed into heaps 26 ft. high with a flat top, which was divided by gutters into squares of 25 ft. The remaining operations were effected in the usual way, the heaps being watered at intervals for months and years, the copper being slowly dissolved, and collected at the bottom of the heaps. It was necessary to break up the surface with a pick at intervals, to prevent it from becoming impermeable to water. The sulphurous acid gas in this modification of the process, in the presence of steam formed by the heat developed in the heaps, produces sulphuric acid, which acts upon the oxides in the crust of the roasted material. Theallurgy, Vol. I, p. 200.oasting about 18 cents, including labor in building heaps, etc., precipitating and collecting about 56.6 cents. Sixty-six tons of ore were required to produce one ton of metallic copper,
